SUMMARY A baby presented on day 5 with symptoms of classical galactosaemia which are believed to be owing to a lack of uridine diphosphate4-epimerase, rather than to the usual galactose-1-phosphate uridyl transferase defect. Apart from galactosaemia the condition was characterised biochemically by a red cell accumulation of galactose-1-phosphate and uridine diphosphate galactose. Galactose restriction modified the acute clinical and biochemical abnormality, but it appears essential to include some galactose in the diet in this condition to allow synthesis of galactosides, including the brain gangliosides.
Classical galactosaemia which is caused by a deficiency of the enzyme galactose-l-phosphate uridyl transferase (transferase) often presents in the neonatal period with a severe illness characterised by vomiting, jaundice, failure to thrive, and hepatosplenomegaly, associated with excess of reducing substances in the urine.' We wish to report a baby who presented on the fifth day of life with symptoms of classical galactosaemia apparently owing to an inherited deficiency of a different enzyme-namely, uridine diphosphate galactose-4-epimerase (epimerase). We know of no other reported case.
Case report
The patient, a girl, was born at term weighing 2490 g and was bottle fed from birth. She was the second child of a consanguineous marriage in a Pakistani family, the fathers of the parents being step-brothers with the same father. Jaundice, with a total serum bilirubin concentration of 121 ,umol/l (7-1 mg/100 ml) and direct of 37 ,umol/l (2*2 mg/100 ml), associated with secondary weight loss, was noted on the fifth day of life. The next day there was further weight loss, she became hypotonic, and had 0 75% reducing substances in her urine. On the ninth day occasional vomiting occurred, with continuing weight loss, jaundice, and hypotonia, and the liver edge was firm-1 cm below the costal margin. Routine investigation of blood and CSF was normal, but galactose was found in the urine at a concentration of 116 mmol/l (2 09 g/100 ml) and about this time a moderate generalised aminoaciduria was reported. The baby was given intravenous dextrose and, with a presumptive diagnosis of galactosaemia, was started on a low lactose diet in the form of Nutramigen feeds. The jaundice settled, liver function tests became normal, and she thrived from the 10th to 44th days of life. The Beutler screening test for transferase deficiency 2 was negative on the 16th day of life and therefore she was challenged with Cow and Gate V formula for 2-2 days, starting on the 44th day. Galactosuria returned within 24 hours and the serum transaminases became greatly increased with ALT 1473 U/I and AST 1218 U/I (normal values up to 48 and 43 respectively). Jaundice reappeared after 2 days and she became floppy, uninterested in feeds, and she developed hepatomegaly. On resumption of the Nutramigen feeds the jaundice faded, she became well, and liver enzymes returned to normal during the next 20 days. At age 3 months a further challenge was made with pure galactose added to Nutramigen feeds. On a regimen including 4 g galactose a day she remained well for 2 days, but on increasing it to 12 g a day she became clinically unwell and the supplements were stopped after 15 hours on the higher dose. A slight increase in serum ALT was noted at the end of the galactose challenge.
Results
The Beutler screening test for classical galactosaemia proved negative on several occasions but, since galactose seemed to be the direct cause of the patient's symptoms, further studies of the red cell enzymes concerned in galactose metabolism were made.
Quantitative estimation of transferase3 was normal as were the qualitative properties of the enzyme using isoelectric focusing (M Gillett, 1980, unpublished observations). The level of galactokinase4 was also within the normal range. However, the estimation of epimerase5 showed an almost complete lack of activity in the patient and reduced levels in her mother and father (Table) . Epimerase deficiency was shown too in the patient's skin fibroblasts.
Abnormal quantities of galactose metabolites were present in the patient's red blood cells. Galactose-1 -phosphate (gal-I-P) was measured6 on different dietary intakes of galactose and varied from zero to 305 Ftmol/l (7*9 mg/100 ml) on 1*5 and 4*0 g galactose daily respectively. The substrate of epimerase, uridine diphosphate galactose (UDPGal), was shown to accumulate up to a concentration of 105 ,umol/l (5 9 mg/100 ml) on 4 0 g galactose daily, normal levels are zero (M J Henderson, 1981, unpublished observations). (1)
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Discussion
There are two pathways for the metabolism of galactose in humans,1 and epimerase is a key enzyme in both. The main route (Figure (A) ) involves direct conversion of gal-i-P to glc-1-P by the enzyme transferase. This requires UDPGIc as a cofactor which is converted to UDPGal during the course of the reaction. Epimerase is necessary to regenerate UDPGlc from UDPGal, thus allowing the continued activity of transferase. An alternative pathway has been described (Figure (B) ) to explain how some galactose can be metabolised in older patients with classical galactosaemia, in whom the main pathway is blocked because of transferase deficiency. However, it will be seen later that the pathway is probably of greater significance in its reverse direction in these patients. Some individuals have been reported previously with an inherited deficiency of red blood cell epimerase.1 I However, they had appreciable amounts of epimerase activity in skin fibroblasts, lymphocyte cultures, and liver, and they were clinically normal. We consider that the data in the present case point to the existence of a different mutation resulting in a complete enzyme deficiency and a severe clinical disorder. The finding of quite high levels of red cell gal-i-P on a moderate intake of galactose supports the concept. This compound is thought to be the most toxic metabolite occurring in classical galactosaemia and could account for the severe symptoms in the patient if its accumulation is widespread. An important conclusion from these observations is that a serious disorder of galactose metabolism cannot be completely excluded by testing for transferase defect alone.
Galactose is an essential constituent of the Galactosaemia: a new severe variant due to uridine diphosphate glactose-4-epimerase deficiency 887 sphingolipids required for brain growth and development, and for many other galactosides. The galactose is incorporated into these compounds through the cofactor UDPGal. In a normal or transferasedeficient individual, UDPGal can be synthesised even when galactose intake is restricted. This is achieved from glc-1-P by reversal of the pyrophosphorylase pathway. The patient, who is believed to have an epimerase deficiency, is unable to make UDPGal by this means and is dependent on galactose for its synthesis. Therefore, while her galactose intake has to be restricted to prevent acute symptoms developing, it is essential that she has some dietary galactose to allow UDPGal and galactoside synthesis. Since age 4 months the patient has been maintained on a galactose intake of 1 -5 g daily. On this regimen the red blood cell gal-l-P is about zero and the UDP galactose has fallen to 55 ,umol/l (3-1 mg/100 ml).
However it is not clear whether the circulating red cell is a good indicator of the availability of UDPGal in all tissues. Her developmental progress is causing some concern since she did not smile until 8 weeks of age and at 6 months her development was only at a 4-month stage.
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